Bridging the gaps between synapses, circuits, and behavior.
The decade of the brain may have come and gone, but the final frontier, cracking the neuronal code, still lies ahead. Today, new technologies that allow precise spatiotemporal remote control over the activity of genetically defined populations of neurons within intact neural circuits are providing a means of obtaining a functional wiring diagram of the mammalian brain, bringing us one step closer to understanding precisely how neuronal activity codes for perception, thought, emotion, and action. These technologies and the design principles underlying them are reviewed herein.